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3.2. Test conditions 
Test conditions are shown in Table 2. The flow rate of the adsorption gas was 250 Nm3/h for a CO2 concentration of 13%, and 
1.7 t/day of CO2 were contained within this gas. The steam temperature was selected to be 60 °C. The adsorbent completed a 
cycle within the equipment in a period of 52 min. The tests were performed about three cycles, and the flow rate and temperature
in the system had stabilized during this tests.  
                                              Table 2. Test conditions. 
Adsorption gas flow rate  250 Nm3/h 
CO2 concentration of adsorption gas 13 % 
Adsorbed gas temperature  35 °C 
Steam temperature  60 °C 
One cycle time 52 Minute 
4. Test results 
Fig.6 shows the CO2 concentration in the inlet and outlet gas in the adsorption reactor and the amount of adsorbed CO2. The 
horizontal axis is the test time, and the vertical axes show the CO2 concentration on the right-hand axis and the amount of 
adsorbed CO2 on the left-hand axis. The CO2 concentration in the gas is 13% at the inlet of the adsorption reactor and 1% or less 
at its outlet, from which we can see that over 90% of the CO2 gets adsorbed continuously. The amount of adsorbed CO2 in this 
case was 1.6 t/day. In a moving-bed system using an adsorbent, it is possible to adsorb at least 99% of the CO2 by setting 
appropriate values for the adsorbent layer and the circulating adsorbent volume relative to the CO2 concentration in the exhaust 
gas and the flow rate.  
Fig.7 shows the amount of CO2 captured and the CO2 concentration in the gas at the outlet of the desorption reactor. The 
amount of captured CO2 is 1.6 t/day. This result indicates that the total amount of CO2 adsorbed in the adsorption reactor is 
successfully captured in the desorption reactor. In addition, the concentration of the captured CO2 can be maintained at 95% or 
more. The remaining 5% included in the captured gas can be considered from the composition, mainly as air due to leaks in the 
adsorption reactor and adsorbent dryer. By devising a good connection between each of the towers, it should be possible to 
capture much higher concentration of CO2.
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Fig. 7.  Amount of captured CO2 and CO2 concentration.
5. Conclusion 
Our findings can be summarized as follows: 
• By blowing coal combustion exhaust gas through the moving adsorbent layer, it is possible to continuously adsorb CO2.
Moreover, the adsorbed amount in this test was 1.6 t/day. It indicates that over 90% of CO2 contained in the exhaust gas has been 
adsorbed.  
• By moving the adsorbent adsorbed the CO2 and by introducing steam into it at a temperature of 60 °C, the CO2 can be captured 
in high concentration. 
• In this test, the 1.6 t/day of all CO2 adsorbed in the adsorption reactor was captured at desorption reactor, and the CO2
concentration of the gas was 95% or more. 
• The required energy for a KCC system to capture CO2, using steam generated by the hot wastewater from a gas engine as the 
heat source, was the electric energy of 1.3GJ/t-CO2 in feasibility study. 
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